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Appalachia, one of the richest regions of biodiversity in North America,
has a 17% poverty rate.' These hills are home to one of the highest obesity rates
in the country and serve as a hole in the "diabetes belt"; 2 these same hills are also
I PDA, INC. ET AL., HEALTH DISPARITIES IN APPALACHIA 291 (2017),
https://www.arc.gov/assets/research-reports/HealthDisparities in Appalachia August 2017.pd
f(explaining that "[t]he household poverty rate is 17.2 percent in the Appalachian Region, a figure
slightly higher than the national rate of 15.6 percent."); James R. Veteto, Seeds of Persistence.
Agrobiodiversity in the American Mountain South, 36 CULTURE, AGRIC., FOOD & ENV'T. 17, 23
(2014).
2 Janaranjana Herath & Cheryl Brown, An Analysis of Adult Obesity and Hypertension in
Appalachia, GLOBAL J. HEALTH Sci., May 2013, at 127, 127-28; CDC, CDC IDENTIFIES DIABETES
BELT, https://www.cdc.gov/diabetes/pdfs/data/diabetesbelt.pdf (last visited Mar. 28, 2018); David
A. Taylor, TheFightAgainst Ginseng Poaching in the Great Smoky Mountains, SMITHSONIAN.COM
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home to ginseng and black cohosh and a wealth of medicinal plants and herbs.3
The region's robust agricultural past and promise seems incongruous with its
present lack of food security. Although the causes of Appalachia's food
insecurity are complex and multifaceted, opportunities do exist.
A community orchard is one such opportunity uniquely poised to
promote food security in Appalachia. Community orchards represent a modem
movement that began in the 1990s in England but reflect a traditional practice.'
A community orchard has the same basic premise as its forerunner in the United
States, the community garden.s Both receive care from a collective of
individuals, just as both can provide healthy food at a negligible cost.' First,
community orchards hold promise for Appalachia in that they draw on the
region's agricultural past and strive to preserve its rich biodiversity for the
future.' Second, beyond preserving biodiversity, community orchards can
provide entrepreneurial training and skills which can lead to economic
development for the region.' Third, community members, including low-income
individuals, could glean fresh, nutritious fruit from community orchards at
negligible cost.9
Part I of this Article discusses food security, including a targeted
discussion of food security in Appalachia. Part II discusses community orchards
and presents three key benefits that they offer to communities. Part III presents
four case studies of the effective use of community orchards, including three case
studies from Appalachian community orchards. Finally, Part IV offers policy
recommendations for the implementation of community orchards in Appalachia.
(Apr. 21, 2016), https://www.smithsonianmag.com/science-nature/fight-against-ginseng-
poaching-great-smoky-mountains-i180958858/.
TAI SOPHIA INSTITUTE, APPALACHIAN PLANT MONOGRAPHS 2-3 (Andrew Pengelly et al.
eds., 2011), https://www.frostburg.edu/fsu/assets/File/ACES/actaea%20racemosa-
%20final(1).pdf.
4 Guy K. AMES, COMMUNITY ORCHARDS 1-2 (2013), https://attra.ncat.org/attra-
pub/download.php?id=441; JENNIFER COCKRALL-KING, FOOD AND THE CITY: URBAN
AGRICULTURE AND THE NEW FOOD REVOLUTION 311 (2012) (reminding readers that while food
forestry has recently reemerged as a practice in some Western cultures, it is not a new idea. Instead,
many cultures never stopped relying on forests for food and income); ANGELA KING & SUE
CLIFFORD, COMMUNITY ORCHARDS HANDBOOK 8 (2nd ed. 2011).
5 AMES, supra note 4, at 2-3; martinaleforce, Planting an Orchard, Growing Community,
BEREA C.: GROW APPALACHIA (May 15, 2015),
https://growappalachia.berea.edu/2015/05/15/planting-an-orchard-growing-community/.
6 See AMES, supra note 4, at 2-4.
7 See Adrienne Lyles-Chockley, Building Livable Places: The Importance of Landscape in
Urban Land Use, Planning, and Development, 16 BUFF. ENVTL. L.J. 95, 115 (2009).
Id. at 112-14.
9 See, e.g., About POP, PHILA. ORCHARD PROJECT,
https://www.phillyorchards.org/about_pop/the-organization/ (stating that the orchards are planted
in lower-income neighborhoods).
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I. FOOD SECURITY
A. Overview ofFood Security
In 1996, the World Food Summit defined food security as "when all
people, at all times, have physical and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food preferences for an active
and healthy life.""o In the United States, approximately 12.3% of households fail
to meet that definition." It is important to note that food insecurity does not
indicate that there is a lack of food to meet everyone's needs. 12 Instead, "[t]he
quantity of food produced is enough to feed the world's population."13
Furthermore, "[a]lthough counterintuitive, researchers have found that
obesity and hunger often coexist in the most vulnerable populations; indeed, that
obesity is a symptom of hunger." 4 Researchers explain that nutritious food is
often not the least expensive, most accessible option, and this can contribute to
obesity, especially in lower-income individuals." This demonstrates that an
effort to promote food security should consider not only calories, but also the
nutritional value of those calories.' In addition to a link with poverty, food
security is also impacted by a lack of biodiversity.17 Globally, erosion of genetic
diversity leads to a decrease in food security."
Aside from promoting food security within a community, a goal within
itself to be sure, food security leads to other benefits for the community.' 9 A food
10 FAO AGRIC. AND DEV. EcoN. Div., FOOD SECURITY 1 (2006),
http://www.fao.org/forestry/13128-0e6f36f27e0091055bec28ebe830f46b3.pdf.
11 ALISHA COLEMAN-JENSEN ET AL., U.S. DEPT. OF AGRIC., HOUSEHOLD FOOD SECURITY IN THE
UNITED STATES IN 2016, i (2017), https://www.ers.usda.gov/webdocs/publications/84973/err-
237.pdf.
12 Paul A. Diller, Combating Obesity with a Right to Nutrition, 101 GEo. L.J. 969, 979-80
(2013).
13 Hilary K. Josephs, Learning from the Developing World, 14 KAN. J.L. & PUB. POL'Y 231,
232 (2005).
14 Diller, supra note 12, at 979.
15 Id. at 979-80.
16 Id. at 980.
17 See Brian C. Campbell & James R. Veteto, Free Seeds and Food Sovereignty: Anthropology
and Grassroots Agrobiodiversity Conservation Strategies in the US South, 22 J. POL. ECOLOGY
445, 447 (2015) (explaining that a "concern about future food security" has led to the embrace of
"grassroots strategies toward agrobiodiversity conservation").
18 Dana Clark & David Downes, What Price Biodiversity? Economic Incentives and
Biodiversity Conservation in the United States, 11 J. ENVTL. L. & LITIG. 9, 39 (1996).
'9 Lyles-Chockley, supra note 7, at 111.
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secure community, whose residents have good physical and mental health,
results in less crime, lower health care costs, and the need for fewer services.20
B. Food Security in Appalachia
Going hand in hand with food insecurity is poverty, and the Appalachian
region is one of the poorest areas in the United States.21 In fact, the federal
government has identified it as a site of persistent poverty, which indicates that
the poverty in certain areas here is chronic, as opposed to transient.22 While 20%
of the overall population in the United States is rural, 42% of the Appalachian
region is rural. 23 Not unsurprisingly, parts of Appalachia reflect that "[p]ersistent
poverty is most common in the most remote rural places." 24 Part of the reason
for this is that fewer employment opportunities exist in these areas, and those
that do focus on lower-wage industries. 25 As would be expected with such
poverty levels, one group of researchers noted that "the Southern Appalachian
region has historically struggled with high levels of food insecurity and economic
instability." 26
Further contributing to food insecurity is that grocery stores are less
available in parts of Appalachia than in other parts of the United States. 27 For
20 Id.
21 PDA, INC. ET AL., supra note 1, at 291 (explaining that "[t]he household poverty rate is 17.2
percent in the Appalachian Region, a figure slightly higher than the national rate of 15.6 percent");
Jude L. Fernando, The Power of Unsustainable Development: What Is to Be Done?, 590 ANNALS
AM. ACAD. POL. & Soc. SCI. 6,30 (2003); James R. Veteto, The History and Survival of Traditional
Heirloom Vegetable Varieties in the Southern Appalachian Mountains of Western North Carolina,
25 AGRIC. & HUMAN VALUES 121, 131 (2008); Laura Flanders, Appalachia Tries to Make a Life
After Coal, GRIST (Jul. 26, 2014), http://grist.org/climate-energy/appalachia-tries-to-make-a-life-
after-coal/ (noting the juxtaposition of this poverty with the region's wealth of natural resources).
22 Debra Lyn Bassett, Poverty and Global Ruralism, 13 J. GENDER RACE & JUST. 1, 6 (2009)
(defining "persistent poverty" as "counties .. . that have had a poverty rate of twenty percent or
higher in every decennial census since 1970").
23 PDA, INC. ET AL., supra note 1, at 3.
24 Bassett, supra note 22, at 6 (explaining that 88% of the persistent poverty designated
counties are rural); see also Jane M. Mosley & Kathleen K. Miller, Spatial Variations in the Extent,
Causes, and Consequences of Poverty: A Comparison of Rural and Urban Places, 13 GEO. J.
POVERTY L. & POL'Y 169, 169 (2006) (noting that poverty rates are higher in rural areas even
though a larger percentage of the poor live in urban areas).
25 Mosley & Miller, supra note 24, at 176.
26 JEAN HASKELL, APPALACHIAN REG'L COMM'N, ASSESSING THE LANDSCAPE OF LOCAL FOOD
IN APPALACHIA 13 (2012),
https://www.arc.gov/assets/research reports/AssessingLandscapeofLocalFoodinAppalachia.pdf
27 PDA, INC. ET AL., supra note 1, at 9. The average number of grocery stores in Appalachia is
14% less than the national average. Id. at 180. It should be noted that the percentage varies among
different regions in Appalachia: the Central Appalachian region's grocery store rate is higher than
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instance, in the 27 counties of Western North Carolina, an area nearly
synonymous with Appalachian North Carolina, nearly 14% of census tracts
classify as food deserts.2 8 Likewise, in West Virginia, low-income residents in
over 40% of census blocks experience low or very low grocery store access.29
These statistics are concerning as "[r]esidents of communities with full-service
grocery stores often eat more fruits and vegetables, which can help combat
obesity and may have other direct health benefits, such as decreasing the risk of
cancer."30 However, interestingly, rural areas in the Appalachian region appear
to have a higher rate of grocery stores per population than the region's metro
areas.3' Still, one should consider the impact of available transportation to and
distance from that grocery store.32
Another concern is that rural areas, even if they do have access to a
grocery store, may experience higher food costs. 33 While food costs in rural areas
do vary, research shows that "[o]n average, food prices were found to be 3.1%
higher in rural low-income areas than in urban low-income areas."34 This is
impactful as research shows that food costs come in second only to housing costs
in making up a low-income household's budget.3 5 Part of the reason for the
higher cost could result from low population density or lack of transportation
infrastructure.3 6
the national average, while the Southern Appalachian region is 24% less than the national average.
Id.
28 JOHN T. ESHLEMAN ET AL., THE WESTERN NORTH CAROLINA APPALACHIAN FOODSHED
PROJECT: COMMUNITY FOOD SECURITY ASSESSMENT 7,
http://appalachianfoodshedproject.org/documents/AFPWNC%20CFSAFinal.pdf. Western
North Carolina, as defined in the report, includes North Carolina's 27 western-most counties. Id.
at 14. The Appalachian Regional Commission adds two additional North Carolina counties to its
definition of Appalachian North Carolina. Counties in Appalachia, APPALACHIAN REGIONAL
COMMISSION, https://www.arc.gov/appalachian-region/CountiesinAppalachia.asp (last visited
Mar. 24, 2018).
29 BRADLEY WILSON ET AL., NOURISHING NETWORKS: WEST VIRGINIA COMMUNITY FOOD
SECURITY ASSESSMENT 14 (2016),
http://www.appalachianfoodshedproject.org/documents/NOURISHING_NETWORKSREPORT
FINAL_2016.pdf.
30 PDA, INC. ET AL., supra note 1, at 179 (citing Nutrition: Strategies and Resources, CTRS.
FOR DISEASE CONTROL & PREVENTION, https://www.cdc.gov/nccdphp/dnpao/state-local-
programs/nutrition.html (last visited Mar. 24, 2018)).
31 Id
32 Id
33 Mark Nord & Ephraim Leibtag, Is the "Cost ofEnough Food" Lower in Rural Areas?, 35
REv. REGIONAL STUD. 291, 295 (2005).
34 Id.
35 Id. at 292.
36 Id. at 308.
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There are opportunities, however. For instance, a 2011 study by SCALE,
Inc., found that "most farmers markets in Appalachia and the Southeast are
highly competitive with supermarkets for supplying basic commodities." 7 In
addition, at least some of those farmers markets accept food stamps, and the rate
of food stamp acceptance is increasing.3 8 Furthermore, an added bonus is that
locally-grown produce has better nutritional value than transported food and also
allows for exercise opportunities for those who grow it." Researchers make
clear, however, that there is no one program that can tackle rural poverty single-
handedly.4 0 Thus, any anti-poverty program would need to pay attention to the
unique challenges of tackling poverty in a rural environment.4 1 One must pay
close attention to the nuances of the specific area of rural poverty that they wish
to target when crafting policies or programs.42
The challenges in accessing healthy foods by residents of the
Appalachian region due to its location, grocery store availability, and poverty
levels are reflected in the region's health statistics. A 2017 report revealed that
Appalachia has higher mortality rates than the national average for "heart
disease, cancer, chronic obstructive pulmonary disease (COPD), injury, stroke,
diabetes, and suicide." 43 That same report revealed that just over 28% of
Appalachian residents report physical inactivity, as compared to the national
average of just over 23%." In addition, Appalachia is also a part of one of the
most obese geographic areas in the United States.45 Furthermore, 232
Appalachian counties are located in the Diabetes Belt, meaning that residents
experience higher type 2 diabetes rates than do residents of other areas of the
country.4 6
3 David Brewer, Addressing Food Insecurity: Finding New Ways to Feed Families,
APPALACHIAN VOICES (June 20, 2013), www.appvoices.org/2013/06/20/addressing-food-
insecurity/.
38 Id.
39 Stephanie A. Maloney, Note, Putting Paradise in the Parking Lot: Using Zoning to Promote
Urban Agriculture, 88 NOTRE DAME L. REv. 2551, 2563 (2013).
40 Bassett, supra note 22, at 24.
41 Id. at 23.
42 Id. at 24.
43 PDA, INC. ET AL., supra note 1, at 5.
4 Id. at 195.
45 Diller, supra note 12, at 983.
46 See APPALACHIAN REG'L COMMISSION, U.S. DIABETES BELT (2013),
https://www.arc.gov/noindex/newsroom/events/AppalachianDiabetesConsultation_April_2014
/ARCMapUSDiabetesBelt_2007.pdf.
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II. COMMUNITY ORCHARDS
A. An Overview of Community Orchards
The basic definition of an orchard is just a collection of fruit and nut
trees.47 A community orchard is "simply an orchard that is not being managed
for private profit and is cared for by some community of people." 48 A natural
extension of the community garden movement, community orchards differ from
their furrowed cousins in that they represent not just a season-long investment,
but a long-term commitment. 4 9 For instance, while a community garden lasts for
only a season, a pear tree could live in an orchard for up to 300 years.o
Common Ground, a registered charity in the United Kingdom, is credited
with originating the idea of community orchards in the early 1990s. 1 The
organization promotes the idea of "local distinctiveness" and strives to connect
communities with their surrounding landscapes. 52 The organization began the
community orchards movement by targeting abandoned or neglected orchards
throughout England." From those beginnings, there are now hundreds of such
orchards throughout England.5 4 The backdrop to this work is that since 1950,
90% of orchards in England have been lost, primarily due to development and
neglect." In addition, many other orchards in the UK are experiencing decline,
largely due to failing to replace trees. 6
From those origins, community orchards have now sprung up around the
world.57 Ninety-six fruit trees were planted in Ljubljana, Slovenia, with 42 more
47 DEP'T FOR CMTY. AND LOCAL Gov'T, COMMUNITY ORCHARDS: How To GUIDE 5 (2011)
[hereinafter How To GUIDE] ,
https://www.gov.uk/government/uploads/system/uploads/attachmentdata/file/ 1466/1973262.pd
f.
48 AMES, supra note 4, at 2.
49 Id. at 3; see also martinaleforce, supra note 5.
50 KING & CLIFFORD, supra note 4, at 152.
s1 Id. at 8; AMES, supra note 4, at 1.
52 What We Do, COMMON GROUND, https://www.commonground.org.uk/what-we-do/ (last
visited Mar. 24, 2018).
53 AMES, supra note 4, at 1.
54 KING & CLIFFORD, supra note 4, at 8; Matilda Lee, What Is a Community Orchard?,
ECOLOGIST (May 6, 2011),
http://www.theecologist.org/campaigning/food-and gardening/876973/whatisacommunity_o
rchard.html.
5 Traditional Orchard Decline, PEOPLE'S TR. ENDANGERED SPECIES,
https://ptes.org/campaigns/traditional-orchard-project/traditional-orchard-decline/ (last visited
Mar. 28, 2018).
56 Id.
5 See, e.g., Larry Gierer, New Orchard in Bibb City Will Provide Free Fruit, LEDGER-
ENQUIRER (Jan. 21, 2017, 5:00 PM), http://www.ledger-
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apple tree plantings planned." The Limerick (Ireland) Riverpath Volunteers
maintain a secret community orchard along a river.59 In the United States,
researchers identified more than 70 community orchards, with the caveat that
there could be additional community orchards that do not have a web presence. 60
Of those identified orchards, 72% are located on city-owned (or partially city-
owned) land." In his book Public Produce, Darrin Nordahl highlights
municipality-owned land that could house a garden or orchard, such as parks,
schools, parking lots, courthouses, floodplains, and utility easements.6 2 For
example, in South Dakota, a community apple orchard runs along a local
greenway, while in San Francisco, there are orchards by public housing.63 The
researchers also found community orchards that functioned independently of the
municipality, such as those by neighborhood associations and religious
organizations.6 4
The community aspect of community orchards is important. In fact,
"[o]ne of the key aspects of the sustainable food movement is its grounding in,
and reclaiming of, community.""5 While, certainly, communities are beneficial
in that they create demand which justifies amenities, a deeper benefit of
communities is that they promote friendships and networks.66 Thus, it is not just
the amenity-the community orchard-that is important, but also the community
created around that amenity.67 Furthermore, the activities of a community
enquirer.com/news/local/articlel27729644.html; Public Orchardofthe City ofLjublana, CITY OF
LJUBLJANA [hereinafter City of Ljubljana], https://www.ljubljana.si/en/news/public-orchard-of-
the-city-of-ijubljana/ (last visited Mar. 28, 2018).
58 City ofLjubljana, supra note 57.
59 Gabriela Avram, Starting a Garden Caring for It, Growing with It - A Study on Collective
Practices in Urban Gardening 5-6 (unpublished manuscript),
http://www.academia.edu/4196028/Startinga_GardenCaringfor It GrowingwithIt_-
_aStudyonCollectivePractices inUrban Gardening.
60 Megan Betz et al., A Preliminary Overview of Community Orcharding in the United States,
J. AGRIC. FOOD SYS. & COMMUNITY DEV., Winter 2016, at 13, 15,
https://www.foodsystemsjournal.org/index.php/fsj/article/view/499/472.
61 Id. at 16.
62 DARRIN NORDAHL, PUBLIC PRODUCE: CULTIVATING OUR PARKS, PLAZAS, AND STREETS FOR
HEALTHIER CITIES 60-61 (2nd ed. 2014).
63 Patricia E. Salkin & Amy Levine, Regional Foodsheds: Are Our Local Zoning and Land
Use Regulations Healthy?, 22 FORDHAM ENVTL. L. REv. 599, 630-31 (2011).
64 Betz et al., supra note 60, at 16.
65 Laurie Ristino, Back to the New: Millennials and the Sustainable Food Movement, 15 VT.
J. ENVTL. L. 1, 24 (2013).
66 Barbara L. Bezdek, To Attain "the Just Rewards of so Much Struggle": Local-Resident
Equity Participation in Urban Revitalization, 35 HOFSTRA L. REv. 37, 88 (2006).
67 See KING & CLIFFORD, supra note 4, at 7 (emphasizing community orchards as communal
assets, modem "open-air community hall[s]"); Bezdek, supra note 66, at 89 (discussing the link
between community and well-being).
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orchard (gardening, cooking, and eating) "can be seen as acts of place-
strengthening and expressions of place-commitments," further contributing to a
sense of community.68 This is important, as the value of a community is
dependent upon the value of the input by community members.69
B. Benefits of Community Orchards
While community orchards provide a host of benefits, there are three
benefits especially key to Appalachia: (1) community orchards preserve
biodiversity; (2) community orchards provide job skills and create potential for
new avenues of employment; and (3) community orchards promote food security
by providing a free, nutritious food source.
1. Community Orchards Preserve Biodiversity
Simply, biodiversity is "the variety of life on earth.""o Biodiversity
encompasses ecosystem diversity, exhibited by the diversity among deserts,
rivers, and forests; species diversity, demonstrated by the 1.75 million currently
identified species; and the diversity within a species, meaning genetic variations
that lead to different varieties or breeds." Biodiversity's importance cannot be
overemphasized, as it promotes "food security, human health, the provision of
clean air and water ... economic development, and . .. poverty reduction."72
Biodiversity can also be credited with ecosystem services such as pollinating
plants, dispersing seeds, providing pest control, and contributing to fertile soil. 7 3
68 Timothy Beatley, Biophilic Urbanism: Inviting Nature Back to Our Communities and into
Our Lives, 34 WM. & MARY ENVTL. L. & POL'Y REV. 209, 226 (2009).
69 Bezdek, supra note 66, at 87.
7o Biodiversity: The State of the World's Biodiversity for Food and Agriculture, FOOD &
AGRIC. ORG. UNITED NATIONS [hereinafter Biodiversity],
http://www.fao.org/nr/cgrfa/biodiversity/sowbfa/en/ (last visited Mar. 28, 2018).
71 Article 2. Use of Terms, CONVENTION ON BIOLOGICAL DIVERSITY,
https://www.cbd.int/convention/articles/default.shtml?a=cbd-02 (last visited Mar. 28, 2018);
Sustaining Life on Earth, CONVENTION ON BIOLOGICAL DIVERSITY,
https://www.cbd.int/convention/guide/default.shtml (last visited Mar. 28, 2018).
72 Key Elements of the Strategic Plan 2011-2020, Including Aichi Biodiversity Targets,
CONVENTION ON BIOLOGICAL DIVERSITY, https://www.cbd.int/sp/elements/ (last visited Mar. 28,
2018); see also T.C.H. Sunderland, Food Security: Why is Biodiversity Important?, 13 INT'L
FORESTRY REV. 265, 266 (2011) (explaining that the link between biodiversity and food security
has not always been readily apparent).
7 Sunderland, supra note 72, at 267 (citing Tim G. Benton, Managing Farming's Footprint
on Biodiversity, 315 SCIENCE 341, 341-42 (2007),
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.466.1109&rep=repl&type-pdf); see
generally Lori Ann Thrupp, Linking Agricultural Biodiversity and Food Security: The Valuable
Role of Agrobiodiversity for Sustainable Agriculture, 76 INT'L AFF. 265 (2007) (explaining the
"conflicts and complementaries" between biodiversity and agriculture).
2018] 1071
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Before explaining how community orchards can contribute to
biodiversity, it is first necessary to understand the current environment
surrounding biodiversity generally and then, specifically, biodiversity in
Appalachia. There are currently several threats to biodiversity. The first threat
comes from common practices in industrial agriculture. 74 Monoculture refers to
the practice of growing and regrowing the same plant in the same large area over
a period of years.7 1 While proponents of the practice argue that it helps to
maximize yields, critics point out that the lack of variability renders
monocultures vulnerable to disease and pests and unable to adapt easily to
changing conditions.7 6 Meanwhile, in the United States, researchers reported the
loss of 93% of folk crop varieties and other research shows that the rate of this
loss is increasing.
A second threat to biodiversity comes from land use practices and
resultant habitat loss. 78 In fact, scholars argue that habitat loss is biodiversity's
greatest threat.7 9 The impact, however, is not immediate; instead, habitat loss
gradually leads to species decline, which ultimately leads to extinction.so Part of
the reason for this is that fragmented habitats can lead to inbreeding, which
results in the loss of genetic variability and adaptive ability.81 The main cause of
fragmented habitats (or the total loss of habitats) is land use.82
A third threat to biodiversity comes from climate change.8 3 i fact,
climate change is expected to surpass habitat loss as the most severe threat to
biodiversity, as it threatens one quarter of species on land with extinction by
74 Carmen G. Gonzales, Climate Change, Food Security, andAgrobiodiversity: Toward a Just,
Resilient, and Sustainable Food System, 22 FORDHAM ENVTL. L.R. 493, 495-96 (2011).
7 Biodiversity and Agriculture, HARV. SCH. PUB. HEALTH,
https://chge.hsph.harvard.edu/biodiversity-and-agriculture (last visited Mar. 29, 2018).
76 Id.
n Veteto, supra note 1, at 17 (citing CARY FOWLER & PAT MOONEY, SHATTERING: FOOD,
POLITICS, AND THE Loss OF GENETIC DIVERSITY (1990); Michael McDonald, Protecting Precious
Life, SEEDHEAD NEWS, Spring 2001, at 1,
http://www.nativeseeds.org/pdf/Newsletters/SeedheadNews72-2001.pdf); see also Gonzales,
supra note 74, at 495 (explaining that as opposed to traditional agriculture practices, industrial
agriculture requires more water, as well as the use of pesticides and fertilizers).
78 Ilkka Hanski, Habitat Loss, the Dynamics of Biodiversity, and a Perspective on
Conservation, 40 AMBio 248, 248 (2011); Bradley C. Karkkainen, Biodiversity and Land, 83
CORNELL L. REV. 1, 70-74 (1997).
7 Hanski, supra note 78, at 248.
s0 Id
81 Id.; Introduction, CONVENTION ON BIOLOGICAL DIVERSITY,
https://www.cbd.int/climate/intro.shtml (last visited Mar. 29, 2018) .
82 Land Use Change, BIODIVERSITY INFO. SYS. FOR EUR.,
https://biodiversity.europa.eu/topics/land-use-change (last visited Mar. 29, 2018).
8 Climate Change and Biodiversity Loss, HARv. SCH. PUB. HEALTH,
https://chge.hsph.harvard.edu/climate-change-and-biodiversity-loss (last visited Mar. 29, 2018).
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2050.84 Currently, climate change is already forcing change, either by requiring
a shift in habitat or life cycle or requiring new physical traits." The concern is
that climate change will eventually cause species to be maladapted to their
environments.16 For instance, cold Canadian winters used to protect against the
spread of the borer beetle, a pest that attacks pine trees. Now, because of climate
change and associated changing weather patterns, the borer beetle is able to
expand into new areas and attack pine trees that have no resistance to it."
Conversely, however, a bright spot is the interconnected nature of biodiversity
and climate change: just as climate change can minimize biodiversity, an
increase in biodiversity can minimize the impacts of climate change.8 9
In light of those impending threats, it makes sense to consider the
potential impact of the loss. Researchers Clark and Downes break down the value
of biodiversity into use and non-use values.90 Use value includes direct use, such
as for food, recreation, or pharmaceuticals, as well as indirect use, such as
ecosystem services.91 Forests provide an example of ecosystem services as they
both produce and absorb carbon.92 In fact, more carbon is contained in forests
than in the atmosphere. 93 Thus, the adaptability of the forest will be called upon
to help mitigate the impacts of climate change.94 It also includes option value,
which the researchers define as "the discounted present value of the potential of
biodiversity to lead to the development of new goods, such as
pharmaceuticals."95 The researchers include aesthetic, ethical, spiritual, and
bequest values into biodiversity's non-use values. 6
Statistics help to highlight the potential of option value. The Food and
Agriculture Organization of the United Nations reports that there are over 80,000
tree species, but fewer than 1,000 have been studied for potential use.97 Similarly,
84 Id.
85 Introduction, supra note 81.
86 C61ine Bellard et al., Impacts of Climate Change on the Future ofBiodiversity, 15 ECOLOGY
LETTERS 365, 367 (2012).
17 Forest Genetic Resources, FOOD & AGRIC. ORG. UNITED NATIONS,
http://www.fao.org/nr/cgrfa/cthemes/forest/en/ (last visited Mar. 29, 2018).
88 Id
89 Introduction, supra note 81; Climate Change and Biodiversity, CONVENTION ON
BIOLOGICAL DIVERSITY, https://www.cbd.int/climate/ (last visited Mar. 29, 2018).
90 Clark & Downes, supra note 18, at 17.
91 Id.
92 Forest Genetic Resources, supra note 87.
93 Id
94 Id.
9 Clark & Downes, supra note 18, at 17.
96 Id
97 Biodiversity, supra note 70.
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just 3% of flowering plants have been studied for potential medicinal use." The
backdrop is that humans have consumed only 3,000 of 75,000 edible plants,
while only 150 of those edible plants have been cultivated large-scale.99
The foregoing begets the question, then, of the role and prevalence of
biodiversity in Appalachia. Worldwide, there is a link between marginality and
biodiversity. 00 In other words, biodiversity levels tend to be higher in marginal
areas and groups.'0 As an example, "crop diversity was frequently concentrated
in montane regions, where steep elevation gradients and rugged terrain enabled
plants to differentiate into distinctive species and varieties." 102 For instance, in
the United States, heirloom seeds are most prevalent in mountainous areas, such
as the Ozarks, Smokies, and Appalachians. 103 As another example, the Southern
Appalachians are home to more than "4,000 species of plants, 2,000 species of
fungi, and 500 species of mosses and lichens," and there are more tree species in
the Great Smoky Mountains National Park than in all of Europe. 104 Furthermore,
Southern Appalachia is second only to Rwanda in terms of bean diversitylo and
is also second in the world in terms of apple varieties. 06 To put that into
perspective, of the identified Appalachian heirloom fruits and vegetables, apple
varieties make up approximately 500 of the 1,500 identified.' 07 In fact, it is "the
most diverse foodshed at the varietal level in the United States, Canada, and
Mexico studied to date." 08
98 Gonzales, supra note 74, at 500.
9 Id.
100 Veteto, supra note 1, at 18 (citing Robert E. Rhoades & Virginia Nazarea, Local
Management of Biodiversity in Traditional Agroecosystems: A Neglected Resource, in
BIODIVERSITY IN AGROECOSYSTEMS 215-36 (Wanda W. Collins & Calvin 0. Qualset eds. 1999)).
101 Id.
102 Maywa Montenegro de Wit, Are We Losing Diversity? Navigating Ecological, Political,
and Epistemic Dimensions ofAgrobiodiversity Conservation, 33 AGRIC. & HuM. VALUES 625, 635
(2016).
103 Veteto, supra note 1, at 18 (citing KENT WHEALY, Foreword to HEIRLOOM VEGETABLES: A
HOME GARDENER'S GUIDE TO FINDING AND GROWING VEGETABLES FROM THE PAST (Sue Stickland
ed., 1997)).
' John Pickering et al., The Appalachians, in WILDERNESS: EARTH'S LAST WILD PLACES
(Patricio Robles Gil et al. eds., 2003); Nancy Averett, Seeds of Commerce: Saving Native Plants
in the Heart of Appalachia, YALE ENv'T 360 (Mar. 2, 2017),
http://e360.yale.edu/features/commerce-saving-native-plants-appalachia-black-cohosh-climate-
change.
1os Veteto, supra note 1, at 18.
106 Id. at 25.
107 HASKELL, supra note 26, at 6.
108 Veteto, supra note 1, at 23.
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